Using the Technique of Dials and Venn Diagrams in Teaching of Biochemistry Laboratory by ROMAN, Ioana & STÄ‚NILÄ‚, Andreea
Bulletin UASVM Horticulture, 69(2)/2012 
Print ISSN 1843-5254; Electronic ISSN 1843-5394 
 
Using the Technique of Dials and Venn Diagrams in Teaching of Biochemistry 
Laboratory 
 
Ioana ROMAN1), Andreea STĂNILĂ2) 
 
1)Faculty of Horticulture, University of Agricultural Sciences and Veterinary Medicine Cluj Napoca, 
3-5 Mănăștur St. 400372 Cluj-Napoca, România; ioanaromant@yahoo.com. 
2)Faculty of Agriculture, University of Agricultural Sciences and Veterinary Medicine Cluj Napoca, 3-
5 Mănăștur St. 400372 Cluj-Napoca, România. 
 
Abstract. Alternative methods of education are an important component of teaching strategies 
representing the system that provides effective ways of teaching and learning. This research want to 
present the role of modern teaching methods to create a situational context, so that learners are 
engaged to participate actively in achievement teaching objectives,  to biochemistry laboratory classes. 
Active methodology that was used led the student to learn by personal effort by exploring of 
theoretical subjects and experimental activities. This determined to obtain interesting results in 
developing students' ability to understand and apply concepts learned in the lab courses. Also the 
applications of these methods have developed from students: intellectual capacities, creative spirit of 
observation, cognitive structures and practical skills. In conclusion has been observed an active 
involvement of students in activity. 
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Introduction. These strategies are made part of the system that provides, effective 
ways of teaching and learning. Critical thinking is currently a highly valued educational 
outcome throughout the educational spectrum, but particularly so in relation to higher 
education (Daly, 2001). Teaching knowledge and skills by using a variety of tools and 
techniques will provide good learning experiences for students (Armstrong, 2012). Active 
involvement of the learner is the key (VanWinkle, 2002). 
Aims and objectives. This study aims to demonstrate that by applying dials and 
Venn diagrams to biochemistry laboratory classes, the students can learn completely different 
than only by memorizing and reproducing of information. The role of modern teaching 
methods was to create a situational context, so that learners are engaged and participate 
actively in achievement teaching objectives, to ensure their becoming the subject of their 
education. 
Materials and methods. Research is focused on critical thinking, for this purpose 
have been used technique of dials and Venn diagrams, both known like active methods of 
teaching. Technique of dials is a way to synthesize information. It calls student participation 
in structuring and correct understanding of the subject. The active method involves drawing 
intersection of two axes. Venn diagrams are schematic and used in formal logic, probability, 
statistics, linguistics and computer science (Ruskey and Weston, 2005). Those diagrams are 
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plan closer curves which intersect and show us all possible logical relations between a finite 
collection of things. The interior of the overlapping circles represents the common aspects and 
exterior represents the different aspects. The focus group was represented by Horticulture 
students of USAMV Cluj-Napoca. The knowledge about carbohydrates, lipids and proteins 
were fixed using the technique of dials and Venn diagrams. The activity was organized by 
groups consisting of four - six students and the evaluation was done by assessment program 
with 40 specific questions with reclaimed quick answers (APQA - standardized technique).  
Results and discussions Learning organization in small groups of students led to a 
better understanding of the concepts of biochemistry and also the opportunity to apply 
theoretical concepts through experiments. Dials technique was used as a method of 
summarizing and systematizing the content. Students developed practical skills also 
consolidated knowledge about carbohydrates, lipids and proteins. This determined to obtain 
interesting results in developing students' ability to understand and apply concepts learned in 
the biochemistry laboratory. For example were used Venn diagrams to compare determination 
of total reducing sugars by Bertrand and Schoorl methods. The differences among them 
(reagents for Bertrand method: ferric solution, KMnO4, Na2SO4, reagents for Schoorl method: KI, 
Na2SO3 solution, soluble starch) and the common aspects (principle of method; stages: extraction, 
defecation of the carbohydrates extract, determination of reducing sugars, reagents; Fehling I, Fehling 
II, alkaline lead acetate and glacial acetic acid solutions) were very clear emphasized and 
understanding by students. The assessment program with quick answers (APQA) revealed through 
qualitative analysis of research data more correct answers given by the group in study after application 
of modern methods of learning. Advantages of using these methods at the laboratory of 
biochemistry are to: develop the knowledge, skills and solving exercises. Participation of all 
groups to achieve Venn diagram or quadrants is launched as a challenge and is another way to 
integrate new information from their knowledge of students. Also the applications of these 
methods have developed from students: intellectual capacities, creative spirit of observation, 
cognitive structures and practical skills. Disadvantage of applying these methods at the 
laboratory of biochemistry is that they are time consuming. 
Conclusions This study did a further contribution to the using of modern teaching 
methods and assessment of critical thinking and raise interesting challenges to future 
curriculum development in teaching of biochemistry area. In conclusion has been observed an 
active involvement of students in activity. They were able to understand chemical formulas 
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